Effects of oral UFT combined with or without zoledronic acid on bone metastasis in the 4T1/luc mouse breast cancer.
Bone metastasis is one of the major causes of increased morbidity and eventual mortality in breast cancer patients. Therefore, intervention of bone metastases is one of the important targets in the management of breast cancer. In the present study, we examined the effects of the orally administrable chemotherapeutic agent UFT (a combination of tegafur and uracil at a molar ratio of 1:4) on bone metastases using an animal model of the 4T1/luc mouse breast cancer. The 4T1/luc cells developed spontaneous metastases to bone following orthotopic cell inoculation. Oral daily administration of UFT (20 mg/kg/day) significantly reduced the orthotopic tumor burden; however, the lower dose (15 mg/kg/day) did not. In contrast, histologic examination showed that both doses of UFT significantly suppressed bone metastases in a dose-dependent manner. Since clinical studies have demonstrated that bisphosphonates (BPs), specific inhibitors of osteoclastic bone resorption, are beneficial for breast cancer patients with bone metastases, we next examined the effects of UFT combined with the BP zoledronic acid (ZOL) on established bone metastases. The combination of UFT (20 mg/kg/day) with ZOL (250 microg/kg) caused an enhanced reduction of bone metastases compared with UFT alone. In vitro studies showed that 5-fluorouracil (5-FU), an active metabolite of UFT, and ZOL increased apoptosis in 4T1/luc cells and inhibited osteoclast-like cell formation in an additive fashion. Our results suggest that oral UFT is an effective chemotherapeutic agent for advanced breast cancer accompanying bone metastases and that the combination with BP increases its benefits for bone metastases.